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Abstract 
 
For the good functioning of the golf courses, it is recommended to be maintained by methods or techniques that 
are considered to be the most efficient and practical but which simultaneously ensure the achievement of environmental 
objectives such as preventing water pollution or reducing the use of pesticides. In order to ensure the best conditions for 
running and maintenance of the golf course of Sun Garden Golf Resort, Cluj, in order to ensure an optimal water regime 
in the soil, by implementing appropriate technological inputs, it is necessary to perform as a whole It is an efficient way 
to achieve this goal by computing the simple correlations between these factors considered important in the experimental 
site. At the level of the Sun Garden Golf Resort, Cluj, there is a need to study the interrelations between the soil water 
reserves and the evapotranspiration of the soil for the proper adoption of the hydromeliorative works, irrigation or 
drainage works, then the conditions environmental requirements, correlated directly with the water intake, the specificity 
of the lawn and the type of soil. 
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1. Introduction 
 
 In order to ensure the good functioning of the 
golf courses, they must be maintained by methods or 
techniques that are considered to be the most efficient 
and practical but which simultaneously ensure the 
achievement of environmental objectives such as 
preventing water pollution or reducing the use of 
pesticides.  
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These techniques are designed to reduce the 
volume of rainwater, peak flow and pollution from 
diffuse sources, evapotranspiration, infiltration, 
retention, filtration as well as biological and chemical 
actions [2]. Through the implementation of 
appropriate golf course maintenance methodologies, 
the competent authorities ensure that the pollution 
prevention is easier, less costly and more effective 
than addressing and solving problems [5]. 
It is recommended to practice a management 
that adopts a sustainable approach, involving a 
complex of services, from ensuring the good 
development of the golf game to the environmental, 
economic and social ones [1, 3]. 
The aim of this study is to emphasize the 
correlations between the soil water reserve and soil 
evapo-transpiration, which may play important role 
in hydroameliorative works of golf courses. 
 
Available online at  
http://journals.usamvcluj.ro/index.php/promediu 
 
 
 
 
ProEnvironment 
ProEnvironment 10 (2017) 68 - 71 
 
68 
ORBAN Ona Maria et al./ProEnvironment 10(2017) 68 - 71 
 
 
2. Material and Method 
 
The Cluj area is characterized by a temperate, 
continental-type boreal climate with cold winters and 
warm summers, where most precipitations fall at the 
end of spring or early summer, and the least towards 
the end of winter.The geographic area of the studied 
sporting object presents a climate that is part of 
Koppen D.f.b.x (trans-Carpathian), ie: 
- D - Boreal, rainy climate with cold winters 
and lots of snow. The average temperature of the 
coldest month is below -3 ° C, the warmest is above 
+ 10 ° C; 
- f - sufficient rainfall is recorded throughout 
the year, with monthly volumes greater than 30 mm; 
- b - the temperature of the warmest month is 
below 22˚C, but at least 4 months per year the 
average monthly temperature is 10˚C; 
- x - the highest amount of precipitation falls 
at the end of spring, and the lowest at the end of 
winter; 
The researches carried out focused on the 
development and development of the Sun Garden 
Golf & SPA Resort - Cluj-Napoca, during the 
experimental period 2015-2016.The biological 
material used is the English Rigas (Lolium perenne), 
for both experimental sites.In order to ensure the best 
conditions for running and maintenance of the golf 
course of Sun Garden Golf Resort, Cluj, in order to 
ensure an optimal water regime in the soil, by 
implementing appropriate technological inputs, it is 
necessary to perform as a whole It is an efficient way 
to achieve this goal by computing the simple 
correlations between these factors considered 
important in the experimental site.Calculation of the 
simple correlation between the initial soil water 
reserve and actual evapotranspiration as well as the 
calculation of the simple correlation between the 
initial soil water reserve and the final soil water 
reserve over the entire experimental period between 
April and September 2015 and 2016 , at the level of 
the golf course of Sun Garden Golf Resort, Cluj, 
highlights, for all the tested cases, a predominantly 
non-linear dependence.This is the reason why a 
nonparametric computational algorithm was used to 
determine the intensity of dependence between the 
parameters considered. To this end, we have recourse 
to the calculation of simple correlations using the 
Spearman test [4]. 
 
3. Results and Discussions 
 
Between the initial soil water reserve and the 
amount of water eliminated by the evapotranspiration 
of the lawn at the golf club of Paul Tomita Golf Club, 
Pianu de Jos, Alba, a strong positive correlation was 
calculated, which is highlighted by the value of the 
coefficient of correlation of Spearman, RS = + 0.603. 
Regarding the degree of dispersion of 
graphically represented individual values and the 
dependence between them, as evidenced by the right-
hand regression, which is of direct proportionality, it 
is noted that an increase in the water reserve in the 
soil of the golf course, Sun Garden Golf Resort, Cluj, 
is accompanied by a corresponding increase in the 
intensity of water removal at the grass level in the 
experimental site, which is produced in a strong 
conditioned condition, which is predictable for 
38.60% of the experimental ensemble. In other 
words, the actual evapotranspiration from the 
experimental site, represented by Sun Garden Golf 
Resort, Cluj, depends on the initial soil water reserve 
in a proportion of 38.60%.  
If, however, the correlation between the final 
ground water reserve and the actual 
evapotranspiration of the golf course of the Sun 
Garden Golf Resort in Cluj in the experimental 
period, respectively 2015-2016, is analyzed, it is 
clear that in this case the lack of linearity. 
In the present case, Spearman's correlation 
coefficient (RS = + 0.401) indicates a low to medium 
positive dependence between the final ground water 
reserve of the golf course and the amount of water 
eliminated by the evapotranspiration of Sun's golf 
course Garden Golf Resort, Cluj (Fig. 1). 
Similar to the situation recorded in the 
correlation between actual evapotranspiration and the 
initial water reserve in the soil (Fig.1), the right-hand 
regression also highlights a direct proportionality 
relationship between the final pool of ground water 
in the ground and real evapotranspiration , at the level 
of the golf course of Sun Garden Golf Resort, Cluj 
(Fig. 2). 
The study of the coefficient of determination 
determines the possibility of forecasting the increase 
of the water reserve in the soil of the Sun Garden Golf 
Resort, Cluj, depending on the increase of the 
intensity of water removal at the grass level, but with 
a low predictability, which only reaches the 
percentage of 16.1% , which is the result of the low 
intensity to average of the simple correlation 
identified between the two parameters analyzed (RS 
= + 0.401). 
Regarding the simple correlation between the 
initial and the final water balance in the soil, at the 
pitch of the golf course of Sun Garden Golf Resort, 
Cluj, it is found that this, evidenced by the value of 
Spearman's correlation coefficient (RS = + 0.910) 
indicates a very strong positive direct proportional 
dependence, confirmed by the aspect of the 
regression line (Fig.  3). 
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Fig. 1. The correlation between the real evapo – transpiration and initial water soil reserve, in Sun Garden Golf Resort, 
Cluj, 2015 – 2016 
 
 
Fig. 2.  The correlation between the real evapo – transpiration and final soil reserve, in Sun Garden Golf Resort,  
Cluj, 2015 – 2016 
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Fig. 3. The correlation between the initial and final water soil reserve, in Sun Garden Golf Resort, Cluj, 2015 – 2016 
 
 
In the present case, the right-hand regression 
reveals a direct proportionality between the final 
water reserve in the ground and the initial ground 
water reserve at the golf course of Sun Garden Golf 
Resort, Cluj (Fig. 3). 
The study of the determination coefficient 
value ensures the possibility of forecasting the 
increase of the final water reserve in the soil of the 
Sun Garden Golf Resort, Cluj, depending on the 
increase of the initial soil water reserve, at the level 
of the lawn but with this predictability, this time , of 
82.80%, which is the result of the strong intensity of 
the simple correlation identified between the initial 
and final water reserves in the soil (RS = + 0.910). 
 
4. Conclusions 
 
At the level of the Sun Garden Golf Resort, 
Cluj, there is a need to study the interrelations 
between the soil water reserves and the 
evapotranspiration of the soil for the proper adoption 
of the hydromeliorative works, irrigation or drainage 
works, then the conditions environmental 
 
requirements, correlated directly with the water 
intake, the specificity of the lawn and the type of soil. 
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